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A fat ride
 
he Wingless (Wg) and Hedgehog (Hh) morphogens spread beween
cells by catching a ride on lipoprotein particles, say Daniela Panáková,
Hein Sprong, Christoph Thiele, Suzanne Eaton, and colleagues
(Max Planck, Dresden, Germany).
The group had earlier spotted unidentified intercellular signaling
particles that they dubbed argosomes. Argosomes are now shown to be
distinct from exosomes, a set of intercellular travelers derived from the
exocytosis of multivesicular bodies. Instead, the argosome passengers
Wg, Hh, and assorted glycophosphatidylinositol (GPI)-linked proteins
colocalize with the fly protein lipophorin. This is the fly homologue of
vertebrate lipoproteins, which scaffold low- and high-density lipoprotein
(LDL and HDL) particles.
Getting rid of lipophorin with RNAi caused Wg and Hh to pile up
near the cells that synthesize them in wing imaginal discs. The morphogens
failed to spread as far as they normally do, although a nonargosome,
T
Hh (red) catches a ride with lipophorin (green).
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nonexosome mechanism seems to ensure continued short-range spreading.
All these signaling proteins have lipid anchors that could insert into the glycolipid monolayer that surrounds
lipoprotein particles, but how that insertion event might be controlled or promoted is unclear. When HDL particles
pick up lipids from peripheral tissues they dock at scavenger receptors and rely on ABC transporters to spit lipids out
of the cell. Eaton’s group plans to test proteins that might carry out similar functions in delivering signaling proteins.
Lipoproteins may provide the morphogens with a vector that has just the right mobility; perhaps other
proteins associated with the particles provide adhesive properties that ensure the particles do not spread
throughout the body. The lipoprotein carriers might also “provide a link coordinating the morphogen gradient
with nutritional status,” says Eaton. Starved flies grow up smaller, perhaps because they have less lipoprotein
carriers to transport Wg and Hh morphogens such long distances. 
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or systems biologists desperate to get beyond transcrip-
tional analysis directly into the world of signal trans-
duction, hope comes from a Stanford/MIT collaboration.
The team has successfully derived the structure of a signaling
network in primary human cells from simultaneous measure-
ments of multiple labeled proteins and lipids. The method detects
a web of interactions, rather than the linear pathways considered
in smaller scale experiments.
Karen Sachs and Douglas Lauffenburger, computational
biologists at MIT (Cambridge, MA), wanted to use Bayesian
networks to model biological systems. These graphical models
have been used to predict transcriptional network structures
based on mRNA levels.
The problem for those interested in signaling, says Sachs,
was that the method is probabilistic, and thus requires many
independent samples. This is what Omar Perez and Garry Nolan
(Stanford University, Stanford, CA) could provide, with the help
of a very fancy flow cytometer. They were able to label 11 reagents
(antibodies recognizing phosphorylated proteins and lipids) with
fluorophores that could be detected simultaneously in single cells.
Having battled through that “tremendous challenge,” says Sachs,
“in the blink of an eye you can get thousands of data points.”
The team measured the response to a number of pertur-
bations, and used the results to build their model. The Bayesian
F
 
Research Roundup
 
algorithm threw out redundant linkages and assessed candidate
models for simplicity and accuracy. The final model of T cell
signaling had 17 linkages, all of which were reported previously,
although two of those with little evidence. Three known linkages
were missing from the new model, probably because of a lack
of feedback in the Bayesian model.
Future challenges will include detecting how the model
changes under different conditions, especially in response to
diseases and drugs. In tackling less well-characterized pathways,
the Bayesian system will be able to deduce connections success-
fully even if the linkages are indirect. 
 
Reference: Sachs, K., et al. 2005. 
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The model predicts 17 linkages and misses 
only 3 (dotted lines).
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